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be soldered. 

CONSTITUTION: The ceramic chip device comprises a multilayer 
ceramic capacitor body 11 and terminal electrodes 12, 12' and 13, 
13'. The body 11 comprises dielectric ceramic layers 14-1,... 14-7 
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and 15-3 are connected through a through hole 17 with the terminal 
electrodes 12, 12' whereas the inner electrodes 16-1, 16-2 and 16-3 
are connected through a through hole 18 with the terminal electrodes 
13, 13' thus forming a capacitor as a whole. This structure 
eliminates solder bridge at the time of soldering to a printed board 
thus inhibiting production of failed product. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The invention in this application relates to the structure of the ceramic chip 

which is a surface mounted device (Surface Mounting Device=SMD). 

[0002] 

[Description of the Prior Art] While the spread of various electronic instruments progresses, small 
lightweight-ization of these equipments is progressing quickly. Especially, in the electronic instrument 
aiming at things to carry, such as a camcorder/movie, a cellular-phone machine, a note type personal 
computer, and a palmtop type computer, the rate of the formation of small lightweight is remarkable. 
While small lightweight-ization of the various electronic parts used while small lightweight-ization of 
such an electronic instrument is advanced is advanced, it is changing from what inserts and solders the 
pin of the electronic parts used for the through hole where a means to mount electronic parts was also 
formed in the conventional printed circuit board to the surface mount technology (Surface Mounting 
Technology=SMT) which lays and solders electronic parts to the land of the electric conduction pattern 
prepared on the printed circuit board. 

[0003] The electronic parts used in this SMT are named a surface mounted device (Surface Mounting 
Device=SMD) generically, there are a capacitor, a resistor, an inductor, a filter, etc. not to mention semi- 
conductor components, and especially the capacitor and resistor that are small components are called the 
ceramic chip especially. Although there are various things in the magnitude of a ceramic chip, the thing 
minimum with the ceramic chip by which current practical use is carried out is 0.5mm and the 
magnitude with a die length of 1 .0mm which are called 11 1 005." 

[0004] The 1.27mm (1/20 inch) thing of current to which they is called half pitch although 2.54mm 
(1/10 inch) to which pin spacing of IC which is main electronic parts on the other hand is called IC pitch 
before, or 3.175mm (1/8 inch) were most is in use. Although the technical limitation of package reflow 
soldering was called 0.5mm pitch, 1mm is asked for wiring of four, i.e., 0.25mm pitch, as a current 
technical demand, and 0.4mm or 0.3mm pitch is also actually performed in a tentative way. 
[0005] Moreover, between the pins of IC pitch of the former [ number / of circuit patterns / which it lets 
pass between the land patterns with which the components on the printed circuit board in which 
components are attached are attached ] ? although it was three, letting five pass recently is performed. 
The gap of 0.1mm and patterns of the width of face of the circuit pattern at this time is about 0.154mm. 
Moreover, in the case of half pitch, the circuit pattern whose number was one conventionally has 
become two. 

[0006] The appearance of the stacked type ceramic condenser which is a typical ceramic chip is shown 
in drawing 1 (a), and cross-section structure is shown in ** (b). This stacked type ceramic condenser 
consists of terminal electrodes 2 and 3 which covered the body 1 of a rectangular parallelepiped 
configuration, and 1 set of whole opposed faces of a body 1, and were formed. This body 1 It consists of 
the internal electrode 5-1 of six sheets which consists of conductor layers, such as Pd formed between 
the BaTi03-Nb205 system ceramic dielectric layer 4-1, and 4-2. ..4-7 and these dielectric layers, an Ag- 
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Pd alloy, and nickel, 5-2, 5-3 and 6-1, 6-2, and 6-3. The both ends of a rectangular parallelepiped 
configuration are covered and the terminal electrodes 2 and 3 are formed. An internal electrode 5-1, 5-2, 
and 5-3 are connected to the terminal electrode 2, an internal electrode 6-1, 6-2, and 6-3 are connected to 
the terminal electrode 3, parallel connection of the capacitor formed among internal electrodes 5 and 6 
of this is carried out, and one capacitor is formed on the whole. 

[0007] or [ that the terminal electrodes 2 and 3 calcinate the conductive paint by which printing 
spreading was carried out on the calcinated ceramic body 1 ] ~ or it is formed by fitting a metal plate in 
the calcinated ceramic body 1, and nickel plating is performed to the outside of these terminal electrodes 
2 and 3, and in case a stacked type ceramic condenser is further mounted in a printed circuit board, in 
order to obtain good soldering, tinning or solder plating is performed. 

[0008] Thus, when it fixes a ceramic chip to the printed circuit board which has the print pattern of 
narrow spacing, soldering becomes an important problem, when soldering by the flow-soldering method 
especially, the "solder bridge" to which the pattern which must not be connected by the solder fillet 
formed with the fused solder will be connected may be formed, and an unrestorable defective is made 
generated in such a case. 

[0009] Draw ing 3 explains the process in which a solder bridge is formed. The example of a process of 
the mixture mounting method mounted in both sides of a printed circuit board by making a chip and 
components with a lead intermingled was shown in drawing 3 . The print pattern pads 21 A and 2 IB 
which consist of copper foil etc. are formed in both sides (the Ath page of the printed circuit board 20 
formed from the glass epoxy plate etc., and Bth page), and the lands 23A and 23B to which the lead of 
the lands 22A and 22B for soldering a chip to some pads 21 A and 21B and components with a lead is 
soldered are formed. Lands 22A, 22B, and 23A and the solder resist 24A and 24B which prevents that 
solder adheres to parts other than 23B are formed among the print pattern pads 21 A and 2 IB, and pad 
21 A and pad 2 IB are connected by the through hole 25. 

[0010] The ultraviolet curing mold adhesives 26 for fixing a chip to introduction and the Ath page are 
applied to the components attaching position which is an upper field (a). Next, by making chip 1 A 
adhere to adhesives 26, and irradiating (b) and ultraviolet rays 27, adhesives 26 are stiffened and (c) and 
a chip are pasted up. Thus, attachment of the chip of the Ath page is completed. 
[001 1] In order to attach a chip in the Bth page, a printed circuit board is turned over, the Bth page is 
made into the bottom, and the cream solder 28 and 28 is applied to (d) and the lands 22B and 22B of the 
Bth page. Next, chip IB is made to adhere to the cream solder 28 and 28, and temporary immobilization 
of the chip is carried out (e). Thus, attachment of the chip of the Bth page is completed. 
[0012] Thus, soldering of the Bth page in which the chip was attached is performed. The soldered joint 
section which this soldering is performed by the reflow soldering method which used infrared radiation 
29, and cream solder fuses, and is shown by 30 and 30 is formed, and (f) and soldering of the Bth page 
are ended. 

[0013] Termination of soldering of the Bth page inserts the lead wire 32 and 32 of the components 31 
with a lead in through holes 25 and 25 from a Bth page side. Thus, attachment of the chip of the Ath 
page is completed (g). 

[0014] Thus, although soldering of the Ath page in which chip 1A and the components 31 with a lead 
were attached is performed Unlike soldering of the Ath page, this soldering is performed by the flow- 
soldering method using a melting solder tub. When the melting solder of a solder tub contacts and 
adheres to the Ath page in which chip 1 A and the components 3 1 with a lead were attached, the soldered 
joint sections 33 and 33, and 34 and 34 are formed, and soldering of the Ath page is completed. 
[0015] Thus, although chips 1A and IB and the components 31 with a lead are attached in a printed 
circuit board 20 by soldering, as shown in drawin g 4 at this time, the solder fused also in tinning or the 
solder plating section given to the electrode terminal of a ceramic chip adheres, and when there are 
many amounts of that adhesion solder, flash and solder bridge 35A or 35B may be formed in the land 
which melting solder adjoins exceeding solder resist. It is very difficult to remove this solder bridge, and 
when especially the chip is mounted in high density, it is completely impossible. Therefore, the printed 
circuit board which the solder bridge produced must be discarded. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgiejje 



8/3/2007 



JP,07-201634,A [DETAILED DESCRIPTION] 



Page 3 of 5 



[0016] or [ moreover, / that printing-apply and the terminal electrode of the conventional ceramic chip 
calcinates conductive paint at the edge of the ceramic body which the internal electrode was exposed 
and was calcinated ] - or it is formed by fitting a metal cap in the calcinated ceramic body 2. And since 
nickel plating is performed to a terminal electrode since a ceramic chip is mounted in a printed circuit 
board, a stacked type ceramic condenser 1 is further mounted in a printed circuit board and tinning or 
solder plating is performed, through the exposed internal electrode, there may be many production 
processes of a ceramic chip, plating liquid may invade into components in a plating process, and a poor 
product may be generated. 
[0017] 

[Summary of the Invention] In this application, when soldering to a printed circuit board, a solder bridge 
is not generated and the structure of a ceramic chip with a poor product being generated [ little / there 
are few production processes and ] is offered. 

[0018] Therefore, it is made what limited the whole both ends of a ceramic chip only to the both ends of 
the vertical side where soldering is made from the wrap thing, arid was formed in the terminal electrode 
of the front face of a ceramic chip in this invention, and an internal electrode is made into what is 
connected inside by the through hole from what is externally connected with an external electrode. 
[001 9] Thus, if constituted, generating of the solder bridge resulting from solder adhering to parts other 
than the soldering section of a terminal electrode will be lost. Moreover, since a terminal electrode is 
formed in a raw ceramic element assembly with a printing means and can be burned on coincidence at 
the time of ceramic baking, it becomes unnecessary [ the process which can be burned in a terminal 
electrode ]. And since a plating process is also unnecessary, in a plating process, plating liquid invades 
into components, and a poor product is not generated. 
[0020] 

[Example] Although drawing explains the example of the invention in this application, in this example, 
the ceramic condenser which is the most typical ceramic chip like the conventional example is shown. 
The appearance of the laminating ceramic chip capacitor which is the example of this invention is shown 
in drawin g 2 (a), and cross-section structure is shown in ** (b). this — a stacked type ceramic condenser 

— drawin g 1 -- being shown — having had — the former -- a stacked type ceramic condenser — the same - 

— a rectangular parallelepiped ~ a configuration — a body — 11 ~ a body —11-- the upper and lower 
sides — an opposed face — respectively — forming — having had — a terminal - an electrode — 12 — 12 - 

— 1 — and -13 — 13 — ' — from — constituting - having — **** . 

[0021] This body 1 1 consists of the internal electrode 15-1 of six sheets which consists of conductor 
layers, such as Pd formed between the BaTiQ3-Nb205 system ceramic dielectric layer 14-1, and 14- 
2... 14-7 and these dielectric layers, an Ag-Pd alloy, and nickel, 15-2, 15-3 and 16-1, 16-2, and 16-3. An 
internal electrode 15-1, 15-2, and 15-3 are connected to the terminal electrode 12 and 12' by the through 
hole 17, and an internal electrode 6-1, 6-2, arid 6-3 are connected to the terminal electrode 3 by the 
through hole 17. Parallel connection of the capacitor formed among internal electrodes 15 and 16 of this 
is carried out, and one capacitor is formed on the whole. 

[0022] The soldering condition at the time of using the ceramic chip of the invention in this application 
in the mixture mounting method shown in drawing 3 is shown in drawin g 5 . Also in this drawing, the 
ceramic chips 10A and 10B and the components 31 with a lead are attached in a printed circuit board 20 
by soldering like d rawing 3 . Since the soldering approach, i.e., the reflow soldering method, and the 
flow soldering method which are performed at this time are the same as the case of drawing 3 , the 
soldering condition of the components 31 with a lead does not change. 

[0023] the electrode terminal 12 of the ceramic chips 10A and 10B of this invention, 12', and 13 and 13 

— 1 - the electrode terminals 2 and 3 of the conventional ceramic chips 1 A and IB - the ceramic chip 1 

— it is formed only in the part in which soldering is made to having covered the whole edge of A and 
AB. [ however, ] Therefore, the solder layers 3 6 A, 36A, 36B, and 36B are formed only in the part in 
which soldering is made, and solder does not adhere to the other field. Therefore, it is not said that a 
flash and a solder bridge are formed in the land which there are many amounts of adhesion solder and 
melting solder adjoins exceeding solder resist like the conventional tiling. Moreover, there is also little 
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consumption of solder. 

[0024] And formation of an electrode terminal is printed to a raw ceramic element assembly, and since it 
can be burned on coincidence and can form when calcinating a ceramic, the process calcinated since an 
electrode terminal can be burned like the conventional thing becomes unnecessary. Moreover, when it 
constitutes so that an internal electrode may not be exposed to the periphery of a ceramic chip, there is 
no generating of the poor product by plating liquid invading into components through the internal 
electrode exposed to the terminal electrode like the conventional thing in the process which performs 
nickel plating. 

[0025] A chip capacitor is mentioned as an example about the production process of this invention 
ceramic chip by drawin g 6 , and it explains, introduction ~ resin — a film — a top — (-- g -) -- being 
shown — as — the exterior — an electrode — 12 — 1 — and — 13 — 1 — becoming — conductive coating 
material -- printing . The ceramic green sheet 14-3 is formed so that the through hole 19-3 as moreover 
shown in (f), and 20-3 may be formed. As shown in (e), a through hole 20-3 is filled up with the 
conductive paste used as a conductor 18-2. In addition, a through hole 19-3 is also filled up with 
conductive paste. Furthermore, the conductive coating material used as an internal electrode 15-1 is 
printed on the ceramic green sheet 14-3. The ceramic green sheet 14-2 is formed so that the through hole 
19-2 as moreover shown in (d), and 20-2 may be formed. While filling up a through hole 19-2 with 
conductive paste 17-1, the conductive coating material used as an internal electrode 16-1 is printed on 
the ceramic green sheet 14-2. As shown in (c), a through hole 19-2 is filled up with the conductive paste 
used as a conductor 17-1. In addition, a through hole 20-2 is also filled up with conductive paste. 
Furthermore, the conductive coating material used as an internal electrode 16-1 is printed on the ceramic 
green sheet 14-2. The ceramic green sheet 14-1 is formed so that the through hole 19-1 as moreover 
shown in (b), and 20-1 may be formed. While filling up a through hole 19-1 and 20-1 with the 
conductive paste used as a conductor, the conductive coating material which serves as the external 
electrodes 12 and 13 on ceramic green sheet 14-1 as shown in (a) is printed. 

[0026] In making [ many ] the number of laminatings, it repeats the process of (f) - (c). Thus, the formed 
raw ceramic chip element assembly is calcinated after cutting and drying. The conductive paste with 
which the through hole was filled up by this baking is united, a conductor is formed, and ceramics are 
united while this conductor, an internal electrode, and an external electrode are connected electrically. In 
addition, generating of the solder bridge in soldering is more effectively controlled by constituting the 
rim section of internal electrodes 15 and 16 so that the rim section of a ceramic green sheet may not be 
touched. Moreover, a through hole is formed in the direction of a shorter side as greatly as oblong 
possible in order to take a large lap area with an internal electrode small [ direct current resistance / of 
connection / the certainty and direct current resistance ]. 

[0027] The case where the invention in this application was applied to a chip capacitor in the example 
explained above was explained. However, also in other ceramic chips, such as a chip resistor, a chip 
inductor, and a chip filter, the problem of the solder bridge at the time of mounting, the problem of a 
routing counter, and the problem of plating liquid exist. Therefore, it cannot be overemphasized that the 
invention in this application can be applied also to these ceramic chips. Moreover, a green sheet can also 
be used although the internal electrode was formed by print processes in the example explained above. 
[0028] 

[Effect of the Invention] As explained above, when soldering to a printed circuit board, a solder bridge 
is not generated, the ceramic chip of the invention in this application has few production processes, and 
it is rare to generate a poor product. In addition, effectiveness which is described below can be acquired. 
Since a through hole is formed at a laminating process and the conductor is formed using this through 
hole, positive connection between an external electrode and an internal electrode is made, and the 
danger of an open circuit is small. There is little consumption of a pewter, and since there is no 
possibility that a pewter may go up upwards, deflection stress is borne. Since an external electrode is 
calcinated by coincidence in case it calcinates a ceramic body, its printing-printing process only for 
external electrode formation is unnecessary. Moreover, since nickel plating is also unnecessary, there are 
few routing counters. 
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[Translation done.] 
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